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1. Expected fast localization performance by current network
with a hierarchical approach using existing low - latency infrastructure
* In heterogeneous HLV -, HLK - and HLVK -network
* I f V (K) sensitivity > 0.2 (0.28) of LIGO,

the hierarchical approach improves the localization performance,
in the heterogeneous network using existing low - latency pipeline .

2. Local control system for KAGRA full Type -A suspension
aiming more robust interferometer operation
* I ve confirmed the control system satisfied the requirements

for acquiring interferometer lock.
* This is the first time to control the KAGRA full Type -A suspension.

Abstract
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1. Introduction

2. Benefit of adding detectors to the observation network

3. Low frequency vibration isolation 
4. KAGRA seismic attenuation system

5. Suspension control design
6. Performance test of local control for KAGRA Type -A suspension

7. Summary

Thesis contents

Ą Fast localization simulation with current network

Ą Type -A suspension controls toward lock acquisition

My main research
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Introduction for my research topic:

Gravitational waves

The sources

Detector, detection and source localization
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Gravitational wave (GW):

Plus mode

Cross mode

Accelerated objects 
generate GWs.

2 polarizations
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Promising sources of GW:

NASA
LIGO/T. Pyle

Compact 
Binary 
Coalescence

Core-collapse
Super novae

(And more..)
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* First BNS detection &
EM-follow up (2017)

Ą Era of Multi -messenger
astronomy

From CBC, GWs are detected:

* First BBH detection (2015)

Ą New field of astrophysics

Binary Black Hole

From 
Binary Neutron Star
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Astrophysical motivation:

Test of GR

SNe mechanism

Neutron Star 
interior

Hubble constant
measurement 

Kilonovae

From GW 
observation
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Test of GR

SNe mechanism

Neutron Star 
interior

Hubble constant
measurement 

From GW 
observation

Ą GW & EM transient observation is important.

Ą EM- follow up observation is necessary.

Kilonovae

Astrophysical motivation:
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Ą Fast source localization

For effective EM - follow up observation

!

Ą Topic for 1st part
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mirror

Photo 
diode

Laser

GW detectors:

mirror

Beam
splitter

mirror

1) Based on Michelson 
interferometer

2) Optical cavities
(Fabry -Perot cavities)    

3) 3 or 4 km -arm

4) Suspended core optics

3 or 4 
km -arm

mirror

Ex. KAGRA

3 m

x

y

z

z

Ą Topic for 2nd part
(Details Ą later)

Beam
Splitter
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